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AB - <P>PROBLEM TO BE SOLVED: To obtaina microelectronic mechanical system (MEMS) 

element in which the non-returnir^ofa fllll and the break of a hinge part are prevented even 
when a hinge part which turns a lllll is made slender, and such optical devices using the 
eleme nt as an optical attenuator, an optical switch and an optical scanner. <P>SOLUTION: A 
zmwm part.202 and an actuators 205 and 206 are connected to fixed parts 209 and 210 with a 
torsion l&EMflS (hinge part) 207 and 208, respectively, and receive a turning force around a 
turning axis 203 by an electrostatic attracting force of the actuators 205 and 206 and a silicon 
substrate 215 generated with a power source. The length in the thickness direction of a 
predetermined layer which composes the hinge part is longer than the length in the plane 
direction which is orthogonal to the thickness direction, thus a strong resistance is given against 
an impulsive force in the thickness direction. Further, a stopper part 219 deters an excessive 
movement in the horizontal direction. A shape which has a strong resistance against an impulsive 
force is adopted at a part which is connected to the both end parts of the hinge. 
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AB - JP2004264702 NOVELTY - The element has mirro ij (202 ) and actuators (205,206) that are 
connected to fixing portions (209,210) by torsion^l^ (207,208) formed in predetermined 
layer, such that the reflective direction of incident light is changed according to rotation of 
actuator. The length of predetermined layer in the thickness direction is longer than the length of 
the layer, in direction orthogonal to thickness direction. 

- DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for optical device. 

- USE - Micro electro mechanical system (MEMS) element in optical device (claimed) such as 
optical attenuator, optical switch, li ght scan ner. 

- ADVANTAGE - The damage of the |!§§li is avoided, and low voltage drive is achieved. 

- DESCRIPTION OF DRAWING(S) - The figure shows an explanatory drawing of the micro electro 
mechanical system element. 
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2 0 6iii — y 3 yxr!Jv/(byi;s) 207. 2 

0 8 lz X oTES£aS2 0 9, 210 (CffiR3*u tti®2 
l7tj:S77f A x-?2 0 5, 206ti<>Vaym 

X\ BZjjfacommiZ&W £ti*h-yJ^2 1 9a** 
[SiKlH] 01 
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nm^mmmi l z^^xmsE.T^^^-^tm&cDm^mmt<r>w\imi^^^>^^ 
miT?^±^-?k-imi l zwm.zti, T^^^-9<r>^\mz^x}Js\%<r>K 
ttjj\fi&mkzit& s y—t „ mmjzmfrt>m t <®j££ftmrfEr?^a.x-^mrfe 

EMSffk. 

z com e m sm^mssms. t mm&m t o^ttff^ mm- h mm t . 

■r <r>mmcr>mj£$iMzm t t «**-r *> ma $ 5 - £ m ^x mk<r> ahia £ tr a Affi^s 

[fff*lfi6] 

fe<r>^m&**>bbLxmtJ}Z±.t.hT9+x.^-?t. «riem^«*^iBit<®^:§ 
tifif eEHEttt^ o t inner ;f*x-^ t Bf^oiissHfri: <oia£tiigrr **w*a»rc 

mtt. mffifemfr^mtKBf&ztimmfeffimzimMizmy&Lx&wzti. ty 
c com em s^omria^fc ireaw^ii fc<o^fcmjE5r EK&n-r-smigi: , 
coo 0 1 ] 

[%BJ!cOR-f&fe$if#if] 

k, M E M Sf f Srfiffl U3ef^M ^fc KtS . 
[0002] 

-fXtLTWMEMS (Micro Electro Mechanical Syst 
em) *?**jfi*S:B&aW!>TV>&. MEMS^JiHffccOWttWfc^V^itSMW^® 

^$<ifflit-i>sffi$-fBffl Lfc %>cdx-. &mmcr&mcDtt¥Ax*ft^tttzm&nmmi'^j± * 

[00 0 3] 

T-iO* 7-c0ffi^^5 ^-cO^S^^-ft$-fr. A»L*3fcc^R|t;frfiag£^fc$-££ 
itmi (fcfc 1 ) . ^coilS^ffiV^^kT'. MEMSf^tML 

$>-?xi>. n&m^z^xmmt^itvtzt^^zK^t^^zttmmx'^. & 

tl, Cicoi 0%mBl<nm^MEMSmT&ffi&*y'v^XTWkX'Z6Zktf^^tlX 
v^S. BIT. WcMEMS^k^-rSk^Wi-rCT?— mz=~ : 5-i:ffiz.tem=F&^o 
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i ^ofa!cmE^Fnairr§ z t x\ nea 1 3 ox-^-r j: a , t ys^w 1 2 

8, . 1 2 8 2 fcER+'frfcLTS^— »12 7£*9I13 2. 1 3 3*l*Jfcf/l'bSt 
SxTtAWS. ^^S5HW1 2 7tJJSrrt*C«0±W , 4J;-3te«»$-*4ifc*» 

[0 0 12] 

HI 2WJ^ja>fl«l 24ttt>y*il 28, „ 1 2 8 2 fctfcjqttl ( HK 

X'®mh<7>&mt:m&t&x v ^ y a >mi 124 com* *iH.fc 0 t»^ z F/s< lt & . pi 

[00 13] 

#M2 0 0 1-1 74 7 24-f-^fB (»0 0 17ga¥, 05) 
[00 14] 

fcw^T. MEM LT t CliX3& J ffi^aiixS^acoffe£7)«^I5JS&^i:CO^^- 

V vr£«EranaSittf9it * . fc k £fcf 0 1 2CSUMEMS ^rffi*EEIHMc*»& 
Lidi^-Si, tyySH1 28, . 1 2 8 2 Sri OS! < £>£V>f£ft< L"t. -€-(0ft(fffl 
ttSfiTS*. *»r*»W»«5IAT5 9-»l 2 7A%K£-f 
[00 15] 

fcCl^a*. dOJdfcby^iHn 28, . 128 2 M<LftO, ^<Oft»fWtt*«T$ 

«128, . 1 2 8 2 i: 1/CEWE U -t^WBM^NWftttfMHR 1 2 2 {c«f^ L 
0. 5 ty^«128i . l2.S 2 i) i m<%hbZcr>j:o%® 

&*mmttiftH£<&'). JWti-jtttbyyfl 28, , 1 28 2 atfoWR*3#tS 

[0016] 
[00 17] 

mmxismzm vcTfrfcrrats iv^mrntfom^m^mtL^ti. hue Ltz-nnm 

[00 18] 
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TV*. *•— y ' • » — - »« — zr^vra — n_ a, o 

[0024] 
[0025] 

m$zm 5 im<o3&wx'ii . ( a ) — t & & ^«±?)g& t . c <dmm t m&w& 
xi%m£W.^T¥mzmmzttmm&v>mi3%frL>Bm.zti. mizLtz—ucowmbco 
mzwmzix&nmMtt k i r miz<?>®$mz *N>t lx ewe* ^t^r^f^x 

^(D^mzmt-xT^ti^Km^m^it^^th s v— fc. miteutj9r5£Jia^i5]t<jg 

W^fc£Mi-*rMEMS55^fc. (o) CLcDMEMS^O^fcBufBL^E^Jf 

b<omzmR&mai-&VMt. (^) c\<?mw.<?MKmMzi£txmt-i-& £JB 

[0026] 

tti>1omm5im<F>?mX\&. lf:£JS2fB«&7>MEMS§|^£, EMails, ftX'f y 
[0027] 

i: . miLKm^fr^mt<mfcznmwiiizm'iXT?+x.3c-? bw<-&<nm% 
ffimbnfflz®ffi^zmkmtfTfo^xT7^^-?bnmtmmx'Z(DT7^^- 
?t,zi5.~3<j,mz'j?%:< b i>mjmmnmaftX'immmbm&^&miL?zmim<7)ffi 

iz'j?%< b hm^m^^^^xim^nbm^^hmiLfzm^mcomif^icoM^^m 
&b%->tzw$mttb. m-a-x.—?b— famizmmzti. rr+^-fommzm 

tXXm^RM^^^t^h 5^-^fiii.^MEMSmiFi:. (o) iOMEMS 
fg^O««i:HijlBL^R(r^ii:«0lStc:mBE&Epjn-r^mMi:. <r0 £ O®EU0«flEEpaD 

[0028] 

■t%frhm&J%6§m<vmWX'ii. »*JH3IS«<7)MEMSf^£. 3teM«2§. 3feX-f -y 

[0029] 
[0030] 

immm 

[003 1] 

H 1 {i*^Ol?*6^l^fcft'& ME M sm^commt:®&>±.JifrL>fifz i><DX'$>h . - ^ 
MEMS1?20 1I1 PMttOS5— SB2 0 2£fii§;tTV'>-g.. Cl<05 7— SB2 0 2«;L 
P3ab^>+'MI5*±iBfc 3 Frf«r*l«l*cJC»*-« l*^HIKItt2 0 3 LT«»AK0 
T^EP2 0 4l,mi l Z®m-h£ot,Z%:'>X\^. .IiO0felft2O3<7) 
SilL^2^(6]^iiJL^ltJj;t/Sg2c7)r^f-^x-^2 0 5. 2 06$-fet^S 
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m (mm2 nz^Lx^z®) ^^^2 1 5»ixf^v^m2 1 9*m&® 

[0037] 

H2ti, %mM%WMEMSm z FCO : ¥mffim£m*>Ltll>cr>X'$>$>. 2 4 

. 2 2 5-C*L*:<59#X h y^S&2 1 9 fcrfcttSm 1 * ^iiSS2cOT^ J f-o.x-^ 2 0 5 

fcK l flLfcJ:3fc:*h-y;'«»2 1 9JiS 5-SP2 0 2^1 i/Sti»2^T^f-^x-^ 
2 0 5. 2 0 6tBl— OigSttMB-Cii^S^TV^. 5 5-92 0.2^14^ 

t±H2 cor^f-a-x-^ 2 0 5. 20 6iM#>Z.tLt><7>®mZT&mi: LXOis ijay 
*&2 1 5#«i!LTVVCfcJ:v>. *mtm<DMEMSmT2 0 lX'teZtlhCOmMlZli 

mnmrnzm-ztx. $.y-m20 2 j $>mi&fzitm2<7)T?j-^-?20 5. 20 

[0038] 

0 3 ti . H 2 -C A - A;tf ft fcM E M S3R7-feflJBr L£%£oaraffl<y}*?fii Lfc t «t 

0 3 t^-T i a fcSSttWCli 0 2c7)±a5t^^H*^^l»SMS2 3 
l?«££*rO->S. 5 5-a52 0 2^1TFO^U3^^2 1 5{iHTT^4» 

OS&WU P3»HP«2 1 6*»ISLTV^*. X I- >y^2 1 9JiS 5-SB2 0 2 

tfi 5 to®X'*ti?tim%.*>i§m&wt.^x zcomwizmmztix . 

[0039] 

z\<mx'\m2[z&w&m2<nT7^^-? 20 e*mw^&MX'm\Lx\^h 

„ ^2OT^f-AX-^2 0 6t(i: N x-yf-y^-^i: LT«D^D2 1 2*'±TC«il 
LTV^. i<0gHP2 12Ji. S£2cOT:?^a.X-;y-2 0 6£«j£^SiiSSffi®Jf iii^U 
3>-S^2 1 5corafcMEMS^WN-^_vf^f^!M1«tC:O^HC#tEtTV^I2^ 

v%\^mm (?sttJg) ^x-y^-^^ti^Ti^-r.&igox-y^-Vir^^a^srffi 

afcStf*«M£Jfcfcl/0*4. 4fc. JL**M*lft^MnfcJ:t^2<3T*'*-*x 
-^205. 206 (HlfcJ:tXEl2) **MP«ffitcfStT«^-r-&|gC. 

>>v>ytmxtt%^<vftimifcz<&mLxmmMft£^mt^&. xb7/*2 1 9 

H3S2 ?)T?fai-? 2 0 6 fcifctr i: 3 ^■cm^SPiSrBv^T itffflMtcEKSfi 
T^S,. 0*t^:V>*i^l<OT^f-jLX-^2O5i;^h y>'N o g52 1 90BS^^|Sl«r«) 
S. 

[0040] 

05 (a) UL 02T'C-C^{=MEMS^$:-roaffL7t^<O^®<O«at5:^L^: 

*><7rC£>-l>. c\<nmx <i@2tci>(tsi? i<oh-y 3 >xt*u y/207 £«gfrrsjg-C 
flJKLrv^*. Xh-y/N-g&2 1 9\±mi(r>h-i'By*TV>7'2 01*msS:o%mx* 

mfe^fflmzm^xzcowmizmmztixi^. mm (to temoi — ^ 3 y^yvy 
mi<n>y-is3>^7-v>-/20 7<r£ki$\$&i*m\ ^^iziiWcu mW&t & s . t 

^^2«0h-y 3 WJy7'20 8i:Xb7^2 1 9?>mffit»BK-C&&. 
[004 1] 

0612. Z<rmMm<?>MEMSmtt^/l'7^4 7&^i'->7l l z£^xm^&7°n* 
x£^L*:i?)T-&S. P10 (a) £jfctJ:5tzisVzi>WR2 1 5t*0S24 

1 fcj: V_L8S«;®f 2 4 2tf*tl?tmmcr>m2 1 totz 3Mffim.cr>?7XJ^2 4 3 

I^fyy3yffig2 l St±MmmM2A 2li*l;y'jay (Si) fctfay ( 
Bl^'jy (P) m^WM^V-yhXmWb^i-Z^X^h. +@i2 4 1tty'j3 
>-SMkJS (SiQ 2 ) Tfoh. C1cd5*>. ±S5m®i24 2{i. 0 1 *mftHJi Lfc £ =? - 
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t$£7jm2<r>h—>'3>X70^72 0 7. 2 0,8*^ltJJ;^2<pia^gS2 0 9. 2 

i o <r> a fe<o#iS"r * totiiw ltv>^>. m icr>$mmxitm miv^^^b-^B 

yxryy/2 0 7A. 2 0 8A#!ill:fc,i:tf3l2<7)«$gff2 0 9 A. 2 10A£tt4>(C 

M301. 3 0 2tc&tt&h.'CV*&. 
[0 048] 

iitfe*14i«tVa2^)«IS«JR««3 0 1. 30 2l*m *J «fctf*20>raM»2O 9 A 
. 2 1 0AkftCJtStH24 2t«*LTH6* , t If! 1 fc«kt>'lg2<7) b-is a 
yy/2 0 7A, 208 A(^«^ 9 0 mi±.<7Mft "CtiWSm fc <i* «fc 5 fcr?®3§ 

. Hlt5<);^2<7)a^2 0 9A. 2 1 OAIi^lo^ife0iJtci3ft4^1t5J:Vm2W 
llSiB209. 2 1 0fc»&9fflaroCH£3*tTV*4fcon±arv^. fBl*J«fcVJB2<0 
« 209A, 2 10 A{±+®J1 1 1 X<?ymm Zmtz-tZ ± TWlSr<03ME*«» 
■T4fc«>tfDf5HWS*fetT*J l Js ^l*5±l/^2tOV-^a>'X7"yy^'207A, 2 0 
8AI4IS1 ifctt*20«»iyK««3 0 1. 30 2THfeS*».rv»*. 
[0049] 

Lfcj&^T. MEMSff2 0 1 AicZSTOiJ (HI ) afffctftabo*:j: * - Sl<0l 
jfc«r«i^SH2t=w^*lt$J:t«B2<0liieaf2 0 9. 2 1 OT^tf-itiW 
*10S8WFrCttJ(fl*JJ:lXJ|l2<»*BS«2 0 9A. 2 1 0 A&6tflC*l £J:tltt2«> 
^»©JR«^3 0 1. 3 0 2 T'^ltiktf>£ ± 3 K^^TV^ . ZtUZX *) . ZWtfrlnJOff 

4^{i^2CDl — ^3^7^/2 0 7, 2 0 8. 2 0 7A. 2 08A<7)SlSOi^I 

r?fal-^205, 20 6WV««W2 0 9A > 2 1 0 AfcttttSfrOi*. £ 

[0 0 50] 

ztx\ tmfaco; - y £ x -y^yyx-fmth ig«otf <b-? # & 

[0051] 

<* i commmcom 2 <7y$mm> 

m 8 li*SffiljWJS 1 OlUI^JiOM E M S Sf<0l 2 CT&mmiZtS ftS^MflijiSrStb V it 
i>cr>X'$>&. C«S2<0»WOMEMSff2 0 1 BTfcfc. 5 9— SB2 0 2?>ffli2.bm 
l£fz\$.m2<VT7?~x.3i-?20 5. 2 0 6 fcfcttS Z# (01 ) tcTtT^rffly^fcfp^ 
Xf&l t5Xr/m2cr,x b v'*B3 11.31 2a%r^O$g£W-r&SttKt£ft£ixT 
. Lfca&^T. icO0fc^-fJ:a^MEMS^2O lB&_bO»6Jfcfe2:*. 5 5— gP2 
02. |glt>«fcy r IS2<7)-r^f-iX-^2 0 5. 206. miisXx/M2(o] — >-a>X 
TUV^2 0 7. 2 0 8. 3SlfcJ:tfSg2Oll56S52 0 9. 2 1 0*WC*16i^i 
2C0X 1- -y^S53 11.31 2W\-<7M J rtXMT%!>mmt LtCO^U 3VII2 1 
JiitTV^. ^coJ:at-|gli3J:^ll2<OXh>y/^3 1 1 . 3 12^J:a^t: 

[00 52] 

<w.2<rmm\> 

[00 53] 

12914. *^coSS2co^iS0iJi: LXm 1 i0SISSCTOMEMS^$:3tjg*f|{^MLJt 
WSr^tJttcoT'fcS. Cl£03feM^5 0 US. Stsfcfi^ftSrASt-rS^I 1 r -f 
;n*5 0 2tW^k<7y%^M^-thm2^yT-i^S 0 3tf0^fX-Pit3gaiififilS:JR^-r4 
^U7'J 504*ili.TV^. dO^^LI 5 0 4Cfcit4^1tJi^2<7)3t7T 
-{a'5 0 2, 5 0 3£7)4§SC^I!ltC{i^'>X5^;^r5 0 5A ^ ^$^^TV^i,. ^l<03t7r-^ 
^5 0 2i^m^txJzm±. Z\<7)VyX^)Vy5 0 5F*lSr3tttf LT^JtBU-yX 5 0 6 
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mLfcm^nw^ift^zwmzt&^fzm^wif&Mztix v^ftorc, tyyw 

*0^£38^fcKfj£*-ft - k SOT, t vi^W£*ffl«< LT ZcofmZ&T 
[0 0 6 3] 

H3fctf)5SE^i3f m-f ft3frf ^'4 xizj&m t . Hff'U * gft^WW^teS-StfJft k Mz 
®MEMM*m-m-h Z k ft . 

[0064] 

mJEIEKJ^^-r^ £ k^"C# 5 . 
[0 0 6 5] 

*fclW»16EII«>»!B»£j:*Ur, tf;£IB3te»4<7)MEMS3i?^£, 3feM«25. ftX'f -y 

«EIKl&^S^t- ft i k **T # * . 
[0Hof8»&SiBJf] 

[0 1 ] *fCTtoSdW»Cii»tft ME M SX709SaVHBHT2b 4 . 
[02 ] SI»Jc7)MEMS^C0W^SrJb*^J.Jt :s l 1 ®ll'rS>4 . 
[ 0 3 ] 0 2 "CM E M SttrtfttKi A - A^r|ftjt=«JBf LfcSBHJHir* ft . 
[04 ] H2TMEMS^«0lW*B-B*rtKfl»lfLfcSStHBlT-*4. 
[05 ] H2TMEMS^^W»*C-C^rWfc:flJBrL/iJffflH^*4. 

[06 ] ItiSft^MEMSS^y^^V^^O-^^V^ioTS^S— 3*<OT*n 

[07 ] O^WOlglO^MfcfcttftMEMSS^S^^^LJtT 
BH"C*ft. 

[08 ] *^comic^Mmm2<O^WC*3ttftMEMS^iOggP5r**>L7t :£ l z - 
B0^C*ft. 

[0 9 ] **»0j|S2 co^lifefiaik LXm 1 cO^JfeCTcOM E M SS?££a£K3»=ftfi] t at 

^ Ltzwrntosmcto ft . 
[01 o] *w%<rtt3<rmMmt Lr»iwsaft«oMEMs«^*3t^*-v^fcysffl 
ufc«**Lfctwe«jaEBrc*ft . 

[011] {^SOirn-fex^ffifflLTSJt$^7tMEMS3l^<0 J Fffifc<J;l^Bf®S:^ 
L7t0-Cfcft. 
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